Hong Kong Mathematics Olympiad (1994 — 95)
Final Event 6 (Group)

EHHHETH (1994 - 95)
WEIE 6 (F4k)

22.9° js a four digit number and its thousands digit is 2, its hundreds digit is a,
its tens digit is 9 and its units digitis b, find a, b.

22.9% SN—PUfr%L, HTMECE 2, EMEGE a, g 9, MU
b, 3k a M b.

Find ¢, if c=(1+3+1)(1+1+1j_(1+1+l+l)(l+1).
2" 3)\273" 273 2273

F c=(1+1+1j(1+1+1j—(1+£+£+1j(l+1j, K c.

2 3)\2 3 4 2 3 4)\2 3
Find d, if
11 1 11 1 11 1 11
d=(1+—+—+---+—)(—+—+---+—j—(1+—+—+---+—j(—+—+
2 3 1994 )\ 2 3 1995 2 3 1995/\2 3
Kod, H

11 1 11 1 11 1 11
d :(1+—+—+~--+—)(—+—+---+—j—(1+—+—+---+—j(—+—+
2 3 1994 /\2 3 1995 2 3 1995/\2 3
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EHHHETH (1994 - 95)

WHEWE 7 (F4E)

Q) Let p, g, r bethe three sides of triangle PQR . If

p4+q4+r4:2r2(p2+q2)
find a, where a=cos’R and R denotes the angle opposite r.
Wp. g, r N=ME POR MW=L, &

p4+q4+r4=2r2(p2+q2)

H a=cos?R HF R (XA r, R a.

(i) Refer to the diagram, P is any point inside the square OABC and b is the
minimum value of PO+PA+PB+PC, find b.

K, P NIESE OABC AHIfEE S, H b A PO+PA+PB+PC i
/NME, K b

A B (1, 1)
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(iii)  Identical matches of length | are used to arrange the following pattern, if ¢
denotes the total length of matches used, find c.

KR 1 HKREEFER T A S 45 A ¢ R Al 25 KEERLE G, 3K ¢

\

>' 25 rows

(iv)  Find d,where d=+111111-222.
sk d, ¥ d=+111111-222.,
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WHEWHE 8 (F4k)

Rectangles of length ¢ and breadth b where /¢, b are positive integers, are

drawn on square grid paper. For each of these rectangles, a diagonal is drawn and
the number of vertices V intersected (excluding the two end points) is counted
(see figure) .

TR BB RSN (xb BRI, b 0 b NIEBAUHR EXHAA
5. WLV RERMI b R S (AR E R AAEN) . (WER)

Find V,when/=6, b=4.

M (=6, b=4Kf, R V.

Find V,when /=5, b=3.

M (=5, b=3HK, K V.

When ¢=12 and 1<b< 12, find r, the number of different values of b that

makes V=07

M 0=12 H 1<b<12 i, KM V=01, b BIAFNE r.

Find V,when /=108, b=72.

* (=108, b=72H/}, K V.
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WHEWE 9 (F4E)

A, B, C, D are different integers ranging from 0 to 9 and
A A BC

- B ACB
DACD

Find A, B, C and D.

A. B. C. D AH 0 & 9 HINAREE, H

A ABC
— B ACB
DACD
KA. B. C K& D Z1H.
A= B= C=
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RFETHE 10 (FE)
Lattice points are points on a rectangular coordinate plane having both x- and

y-coordinates being integers. A moving point P is initially located at (0, 0) . It
moves 1 unit along the coordinate lines (in either directions) in a single step.

FEEAARR I E, x- R y- 2855 [F D9 AL SRS L. PR AR A T
(0,0) M#zhm, B DA AR I — A TrEE 1 AL
PR

If P moves 1 stepthen P canreach a different lattice points, find a.

A PE1&, Wik a MR, K a.

If P moves not more than 2 steps then P canreach b different lattice points,
find b.

AP AEAHED 2 B, BAHIL b Mg, K b

If P moves 3 stepsthen P canreach ¢ different lattice points, find c.

= P E3W, ERRIA ¢ MEA, K c.

If d isthe probability that P lies on the straight line x+y=9 when P
advances 9 steps, find d.

HPE 9L BEEEL x+y=9 FHMERE d, K d.
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